The cathode and anode were horizontally installed at the center of a water-cooled chamber. The left-hand cathode was a graphite rod with 8 mm in diameter. The righthand anode could be adjusted manually from outside of the water-cooled stainless steel chamber as anode was consumed. The procedure for preparing the anode from coal was described below. The coal which we used was a bitumite from Sinkiang Uighur Autonomous Region of China. The raw coal was crushed and sieved to 75 μm, and fully dried at 80 o C for 24 h before use. The catalyst of Ni-Sm 2 O 3 was finely mixed with coal powder in a weight ratio of 8:2. Subsequently, the mixture was further mixed with coal tar in a weight of 2.5:1 to get a paste. The paste was pressed Electronic Supplementary Material (ESI) for RSC Advances. This journal is
Fig. S1 The Set-up of DC apparatus
The cathode and anode were horizontally installed at the center of a water-cooled chamber. The left-hand cathode was a graphite rod with 8 mm in diameter. The righthand anode could be adjusted manually from outside of the water-cooled stainless steel chamber as anode was consumed. The procedure for preparing the anode from coal was described below. The coal which we used was a bitumite from Sinkiang Uighur Autonomous Region of China. The raw coal was crushed and sieved to 75 μm, Figure S4 . The Nyquist plots consist of a semicircle in the high-frequency region and a straight line in the low-frequency region. In general, the depressed semicircle is attributed to the charge-transfer resistance of the electrochemical reaction, and the straight line is related to the diffusion-controlled Warburg impedance [1, 2] . Apparently, the diameter of the semicircle in the high-frequency region for the B-CNTs electrode decreases significantly after CV, which can be ascribed to improvement of the electrochemical kinetics. The diffusion resistance of lithium ions is reduced by fully opening the lithium ion transfer channels which improves the electrochemical activity of the BCNTs. 
